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(54) . Antenna unit using hqiical hinge spring 



(57) Disclosed is an antenna unit using a helical 
hinge spring vvhich is used for a portable terminal includ- 
ing (A) a main, housing, (B) a sub housing, and (G) a 
hinge module, rptatably opening and closing the sub 
housing from and intpihe main housing and. incjvJding a 
hinge shaft having one end attached to the main housing 
and the other end positioned within the sub housing and 
serving to interconnect the main housing and the sub 
housing, a hinge cam being slid by thehinge shaft and 
mpYihg forward and backward ■ the helical hinge'spring 
for providing a force for closely adhering the hinge shaft 
to the hinge cam, and a hinge housing for accommodat- 



ing the hinge shaft, the hinge cam, and the helical hinge 
spring, the antenna unit comprising: (a) the helical hinge 

. spring disposed in a direction of a hinge axis and.servlng 
as a helical.antenna; (b) aconductive menriber including 

; a contact portion disposed between the helical hinge 
spring and the hinge cam and closely adhered. to the 
helical hinge spring, and a center portion extending from 
a center of the contact portion in the direction of the 

- .hinge axis and passing through the hinge cam and the 

V hinge shaft; and (c) a plate spring with a first free tenmi- 
nal connected to the conductive member and a second 
.free temriinal connected to a powerrfeeding portion. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of. the Invention 

[0001 ] The present invention relates to an antenna 
unit of a portable terminal, and more particularly to an 
antenna unit using a helical hinge spring installed on the 
hinge module: 

2. Description of the Related Art 

[0002] Usually, a portable.tenninal refers to a portable 
unit for communicating with a counterpart via wireless 
communication with a base station. These portable ter- 
minals are divided into several types, e.g., bar-type ter- 
minals, tllp-type terminals, folder-type terminals, flip up- 
type terminals, and folder-type terminals for being also 
used as a PDA, according to their shape. Further, the 
portable telephone terminals may be divided into tele- 
phone terminals for voice communication, telephone 
terminals for picture communication, telephone termi- 
nals for Internet communication, telephone terminals for 
Intemet gaming, and telephone terminals for chatting, 
according to. their function. Moreover, the portable tele- 
phone terminals may be divided into necklace types, 
wristliet types, iandpocket-si^ed types, according.to their 
wearing locations. ^'^^ - - 

[0003] c Each of the aforementioned individual portable 
terminals essentially comprises an antenna unit, a data 
Input/output unit, and a data transmitting/receiving unit 
to facilitate communication with the counterpart. As the 
usuallyr used data input unit, a keypad or a touch sensi- 
tive panel is employed. The keypad comprises an array 
of a pitirallty.of keys for inputting data By a pressing ac-. 
tion. THe touch sensitive panel serves to input data by 
a toucbing action. Further, a display such as a LGD {Liq- 
uid Crystal Display) module is also commonly used as 
the data output unit. A microphone unit Is used as the 
data transmitting unit and a speaker unit is used as the . 
data receiving unit. 

[0004] Portable termirials having multiple functionality 
and that are suitable for various multimedia environ- 
ments are being spotlighted and popularized. 
[0005] In order to transmit/receive radio waves, con- 
ventional portable terminals essentially comprises an 
antenna, a power-feeding portion, and an RF (Radio 
Frequency) unit. The conventional antennas of the port- 
able terminal are divided into two types, i.e., an internal 
type and an external type. The internal type antenna is 
installed within a main housing of the portable terminal. 
The extemal type antenna protrudes frorn the main 
housing of the portable terhiinal and is exposed to the 
outside. As the conventional antenna, a helical antenna 
or a whip antenna is usually employed. Herein, the hel- 
ical antenna serves as a main antenna and the whip an- 
tenna serves as an auxiliary antenna. 



[0006] However, in case of.using ah internal type an-, 
tenna installed on a designated area of a printed circuit 
board within the main housing of the portable terminal, 
the portalDle. terminal requires an internal space forac- ~ 
commodating the intemal type antenna, making it diffi- 
cult to effectively utilize the limited space available with- 
in the main body of the portable terminal. That is, the 
portable terminal using the internal antenna has a draw- 
back of increasing thie size of the printed circuit board. 
[0007] On the other hand, the extemal type antenna 
protrudes from the main body of the portable terminal, 
thereby limiting the extemal design of the portable ter- 
minal. Further, when the portable terminal falls to the 
ground due to the user's carelessness, the extemal type 
antenna is easily broken. Since the external antenna of 
the portable telephone lemninal protrudes from the main 
body housing, this protruded extemal antenna of the 
portable terminal is easily damaged. 

SUMMARY OKTHE INVENTION 

[0008] Therefore, the present invention has been 
made in view of the above problems, and it is an object 
of the present invention to provide an antenna unit using 
a hinge spring, thereby maintaining antenna character^ 
istics and not requiring a further space for accpmmodat- 
- ing the antenna unit ^ / . 

. [0009] It is another object of the present invention to 
■ iprpvide an antenna unit using a hinge spring, which sat- 
isfies a miniaturization trend, 
t [0010] In is yet another of the presisrit invention to pi^O; 
/ vide an antenna unit using a hinge spring, whicKcan be 
used as an auxiliary antenna. / ' 
[0011] In accordance with one aspect of the present 
:;inventioh, the above, and other objects can be accom- 
plished by the provision of an antenna unit using a hel- 
ical hinge spring which is used in a portable tenninal in- 
: eluding (A) a main housing, (B) a sub housing, and (0) 
a hinge module rotatably opening and closing the sub 
housing from and into the main housing and including a 
hinge shaft having one end fixedly attached to the main 
housing and the other end positioned within the sub 
housing and serving to Interconnect the rnain housing 
and the sub housing, a hinge cam being slid by the hinge 
shaft and moving fonward and backward, the helical 
hinge spring for providing a force for closely adhering 
the hinge shaft to the hinge cam, and a hinge housing 
for accommodating the hinge shaft, the hinge cam. and 
the helical hinge spring, the antenna unit comprising: (a) 
the helical hinge spring disposed in a direction of a hinge 
axis and serving as a helical antenna; (b) a conductive 
member including a contact portion disposed between . 
the helical hinge spring and the hinge cam and closely ... 
adhered to the hinge spring, and a center portion ex- 
tending from a center of the contact portion in the direc- 
tion of the hinge axis and passing through the hinge cam 
and the hinge shaft; and (c) a plate spring with a first 
free terminal connected to the. conductive member and 
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a second free terminal connected to a power-feeding 
portion. 

[0012] In accordance with another aspect of the 
present invention, there is provided to an antenna unit 
using a helical hinge spring which is used in a portable 5 
temiinal Including (A) a main housing, (B) a sub housing, 
and (C) a. hinge receptor rotatably opening and closing 
the sub housing from and into the main housing and in- 
cluding a hinge shaft haying one end fixedly attached to 
the main housing and the. other end positioned within io 
the sub housing and serving to Interconnect the main 
housing and the sub housing, a hinge cam being slid by 
the hinge shaft and moving forward and backward, and 
the helical hinge spring for providing a force for closely 
adhering the hinge shaft to the hinge cam. the.antenna is 
unit comprising: (a) the helical. hinge spring disposed in 
a direction of a hinge axis and serving as a helical an- 
tenna;, (b) a conductive member including a contact por- 
tion closely adhered to the helical hinge spring, and a 
center portion extending from a center of the contact 20 
portion in the direction of the hinge axis and passing 
through the hinge spring, the hinge cam and the hinge 
shaft; and (c) a plate spring with a first free terminal con- 
nected to the conductive member and a second free ter- 
mirial connected to a power-feeding portion. 25 

BRIjEBPESCRIPTIpN OF THE DRAWINGS 

^[0013] ,iThe above and otherobjects,-features and oth- ^ 
er advantages of the. present invention will be more 30 
clearly -understood from the following detailejd^^^d^ : :^ : 

Won taken in conjunction with the accorri^^ draw- 

■>ings;Mh which:;. 7: ; 

y iRIg. 1 is a perspective view of a portable terminal in , ^5 
^ ;vi/hich a sub housing is closed; 

: Fig; 2 is a perspective view of the portable terminal 
ih y/hlch the sub housing is open; ^ /. 

. Flg:3 is a partial cut-away plan view of the portable 
terminal in which the sub housing is open, showing 40 
In cut-away ari antenna unit using a helical hinge : 
spring in accordance with th e first preferred embod- 
• ■ : Iment of the present invention; . . r : 

\: -Fig. 4 Is a partially exploded plan vjew of the anten- ' 
ria unit using the helical hinge spring in accordance 45 
with the first embodiment of the present invention; 
Fig. 5 is a cross-sectional vjew of thei antenna unit 

. ofj;Fig, 4; • : 

^ t^^^ a partially exploded plan view of an antenna 
unit using a helical hinge spring in accordance with so 
a siecond preferred embodiment of the present in- 
vention; 

Fig. 7 Is a cross-sectional view. of the antenna unit 
of Fig. 6; .;• 

Fig. Ba is a graph showing a radiation pattern illus- 55, 
.trating the anten na characteristics of a conventional 
antenna unit using a helical antenna at Korean PCS 
band (1 .750—1 ,870MHz) In an open status of a sub 



housing; Fig. 8b is a graph.showing a radiation pat- 
tern illustrating the antenna characteristics of the 
conventional antenna unit using the helical antenna 
at Korean PCS band (1 ,750-^1 ,870M Hz) in a closed 
status of the sub housing; Fig. 9a Is a graph showing 
a radiation pattern illustrating the antenna charac- 
teristics of the antenna unit using the helical hinge 
spring at Korean PCS band (1,750— 1 ,870MHz) tn 
an open status of a sub housing in accordance with 
the first embodiment of the present invention; Fig. 
9b is a graph showing a radiation pattern illustrating 
the antenna characteristics of the antenna unit us- 
ing the helical hinge spring at Korean PCS band 
(1.750-1,870MH2) In a closed status of the sub 
housing in accordance with the first embodiment of 
the present invention; 

Rg. 10a is a graph showing a radiation pattern il- 
lustrating the antenna characteristics, of a conven- 
tional chip type antenna at BT (Blue Tooth) band 
(2,400— 2i483MH2) In an.open status of a sub hous- 
ing; Fig. 10b Is a graph showing a radiation pattern 
' illustrating the antenna characteristics of the con- 
ventional chip type antenna at BT (Blue Tooth) band 
:(2,400r^2,483MHz) In a closed status of the sub 
housing; Fig. 11a is a gi'aph showing a radiation pat- 
; tern illustrating the antenna characteristics of the 
antenna unit using the helical hinge spring. at BT 
; /;<Blue Tooth) band (2.400r-2,483MH2) in an^ppen 
status of a sub housing in accordance with the first 
• "jembodirnent of the present Invention; and Fig. il b 
; is a grajDh showing a radiation pattem illustratjrigthe 
. V vantenna characteristics of the antenna unit using 
; r . the helical hinge spring at BT .(Blue Tooth) band 
^ In a plosed status, of the sub 

, V ; ;^ in accordance with the f irst^ehnbqdiment of 

the present invention, v ' -Si ::■ 

DETAILED DESCRIPTION OF THE PREFERRED 

;[0014] Now, preferred embodiments of the present in- 
vention will be described in detail with reference to the 
annexed. drawings. In the drawings, the same or sinriilar 
- elements are denoted by the same reference numerals 
even though they are depicted In different drawings. In 
the following description, a detailed description of 
known functions and configurations is omitted to avoid 
making the subject rrianer of th^ present invention un- 
clear ; • . '■. '■, . . ■■: '' ' • ,/ ' ■ '\ ' 

[0015] Fig. 1 is a perspective view of a portable ter- 
minal in which a sub housing is closed, and Fjg. 2 is a 
perspective view of the portable temninal in which the 
sub housing is open. The portable terminal of Figs. 1 
and 2also comprises ah antenna unit (shown in Fig. 3) 
using a helical hinge spring in accordance with the first 
preferred embodiment of the present invention. The 
portable terminal comprises a main housing 10, a sub 
housing 20, and a hinge unit. The hinge unit rotatably 
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* connects the sub housing 20 to the main housing 10, 

thereby opening and closing the sub housing 20 from 
and into the main housing 10. That is, the sub housing 
20 rotatably moves on a rotation axis A within a desig- 
nated artgie. The main housing 10 comprises a key ar- 
ray consisting of a plurality of keys 112, and a micro- 
phone unit 1 1 4. The sub housing 20 comprises a speak- 
er unit 212 and a LCD 214. 

[0016] The main housing 10 includes two side hinge 
arms 11 0, One side hinge arm 1 10 is symmetrically op- 
posite to the other side hinge arm 110. The sub housing 
20 includes a center hinge arm 201. The center hinge 
aim 201 of the sub housing 20 is held between the two 
side hinge amris 1 1 0 of the main housing 1 0 by the hinge 
unit. 

[0017] As shown in Fig. 3, a hinge module 30 applied 
to the portable terminal functions first to rotatably con- 
nect the sub housing 20 to the main housing 10 and sec- 
ondarily to provide a force for closing the sub housing 
20 .within a first range of designated angles (0**~45**), 
provide a force for opening the sub housing 20 in a sec- 
ond range of more than the first range of designated an- 
gles (45*»'-14p**), and provide a force for stopping the 
motion of the sub housing 20 at anotherthird designated 
angle (140*»). That is, the hinge module 30 of the porta- 
ble terminal provides a user with a force for easily open- 
-;ing and closing the sub housing 20 from and into the 

\ main housing 10. Therefore, the hinge nnodule 30 es- 
wsentialiy comprises a hinge shaft3b2, a hinge cam 303, 
. and a helical hinge spring 305. Further, a hinge housing 

/ 301 may be used to separately a^^ 

' 302, the hirige cann 303, and the hellCjalchinge spring 
305 of the hinge module 30. . ■ 

[001 8]- The hinge module 30 of the first preferred em- 
bodiment of the present invention, particularly the heli- 
cal hinge spring 305 is used as the antenna unit. Fig. 3 
shows the antenna unit using the helical hinge spring 
305 of the hinge module 30 in accordance with the first 
embodihnent of the present invention.' f 
[001 ?i]i . ' As shown in Fig. 3, the antenna unit of the first 
embodiment of - the present invention to 
. hinge, module 30, nriore.: particularly the helical hinge 
.springr SOS accomniodated within the hinge housing 
301 , a conductive member 304, and a plate spring 32 
located vvithln internal space 11 Oa of side hinge arm 110. 
The conductive member 304 is accomnnodated vyithin 
the hinge housing 301 so as to electrically connect the 
helical hinge spririg 305 to a power-feeding portion (not 
shown). The plate spring 32 is closely adhered to the 
conductive member 304, thereby electrically connecting 
the conductive, member 304 to the power-feeding por- 
tion. • . ■ ■ •■• .*''■" ' - • ■ 
[0020] Fig. 4 is a partially exploded plan view of the 
antenna unit using the helical hinge spring in accord- 
ance with the first preferred embodiment of the present 
invention, and Fig. 5 is a cross-sectional view of the an- 
tenna unit of Fig. 4. Hereinafter, with reference to Figs. 
4 and 5, the antenna unit of the first preferred embodi- 



ment of the. present invention is described in detail. 
[0021] As shown in Figs. 4 and 5, the antenna unit of 
the first embodiment of the present invention utilizes the 
..hinge module 30. In ordefrto supply a force for opening 

5 and closing the sub housing, the hinge module compris- 
es the hinge housing 301 , the hinge shaft 302, the hinge 
cam .303, and the helical hinge spring 305. The antenna 
unit of the first embodiment of the present invention is 
embodied using the helical hinge spring 305 installed 

10 on the hinge module and the conductive member 304 
separate from the helical hinge spring 305. 
[0022] The hinge housing 301 is installed on the cent- 
er hinge ann 201 of the sub housing 20, and accommo- 
dates the hinge shaft 302, the hinge cam 303, the con- 

'5 ductive member 304, and the helical hinge spring 305. 
One end 302a of the hinge shaft 302 is engaged with 
the side hinge arm 110 of the rriain housing 10 and the 
. other end 302b of the hinge shaft .302 Is a convex por- 
tion; Further, a through hole 302c is formed In the hinge 

20 shaft 302 along the hinge axis. The hinge shaft 302 is 
fixedly attached to the side hinge arm 110. Therefore, 
as the sub housing 20 is opened and closed from and 
into the main housing 1 0, the hinge cam 303 slides due 
to its engagement with convex portion 302b of hinge 

25 shaft 302. . 

[0023] The hinge cam 303 includes convex portion 
: 303a and a concaVe portion 303b. A protrusion 303d Is 
fdrrned on the outer.circUnnference of the hinge cam 

. 303;Xhe protrusion 303d guides the hinge cam 303 for- 

30 iward and backward within the hinge housing 301 . The 
■ hinge cam 303 is slid by the hinge shaft 302. and thereby 

.. / mpves forward and backward along the length.dlrectlon 
. -pf the hinge housing 301. A through hole 303c is fomned 
in the hinge cam 303 along the hinge axis. 

35 - [0024] The conductive member 304 includies a con- 
tact portion 304a disposed between the hinge cam 303 
•and the helical hinge .Spring 305 and being in contact 
with one end 305a of the helical hinge spring 305, and 
a center portion 304b being Inserted into the through 

40 hole 303c of the hinge cam 363 and the through hole 
: : 3Q2c of the hinge shaft 302. A temninaj 304c of the cerit- 
'^r portion 304b of the conductiye nn ember 304 has a 
designated length so as to protrude frorih the surface of 
the hinge sh^ft 302. The diameter of the center portion 

45 304b of the conductive member 304 is smaller than that 
of the through holes 302c and 303c. Therefore, the con- 
ductive member 304 is not influenced by the straight- 
line motion of the hinge shaft 302 or the hinge cam 303. 
[0025] The helical hinge spring 305 is disposed be- 
so tween the hinge housing 301 and the conductive mem- 
ber 304. One end 305a of the helical hinge spring 305 
is alvvays in contact with the contact portion 304a of the 
conductiye member 304, thereby functioning to closely 
adhere the hinge shaft 302 to the hinge cam 303, 

55. [0026] The plate spring 32 is made of a conductive 
material with elasticity. The plate spring 32 includes two 
free terminals, i.e., a first free temninat 321 anda.second 
free, terminal 322. The first free terrninal 321 of the plate 
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spring .32 is bent to be connect iBd to the terminal 304c 
of the center portion 304b of the conductive member 
304, and the second free terminal 322 of the plate spring 
32 Is connected to the power-feeding portion of a main 
printed circuit board (not shown). Herein, the first free 
terminal 321 of the plate spring 32 Is closely adhered to 
the terminal 304c of the conductive member 304 by an 
elastic force of the plate spring 32. 
[0027] When the sub housing is opened and closed 
from and into the main housing, this hinge shaft 302 is 

. bound by one of the side hinge arms 1 1 0, and the hinge 
cam 303 moves forward and backward by the hinge 
shaft 302. Then, the helical hinge spring 305. is com- 
pressed arid then extends. Further, the conductive 
member 304 is maintained in close adherence with the 
hinge spring 305. Therefore, the helical hinge sprlng305 
is always electrically connected to the plate spring 32 
by the conductive member 304, and is connected to the 
power-feeding portion via the plate spring 32. 
[0028] Fig. 6 is a partially exploded plan view of an 
antenna unit using a helical hinge spring in accordance 
with a second preferred enribodiment of the present in- 
:vention, and Fig. 7 is a cross-sectjonal view of the an- 
tenna unit of Fig. 6. Hereinafter, with reference to Figs. 

. 6 and 7. the antenna unit using the helical hinge spring 
403 of the second preferred embodinrient of the jpreserit 
invention is described in detail. As shown in Figs; 6 and 
: 7, therantenna unit using the helical hinge spring 403 of 
the second embodiment of the present invention utilizes 
a h inge module 40. In orderto supply a force for opening 
Viand clo^irigthe isub hpuising.^the hin module 40 serv- 
ing as.the hinge means of the portable terminal com- 
prises a hinge shaft 401 , a hinge cam 402, and the hel- 
ical hinge spring 403. The antenna unit of the second 
embodiment of the present inyentlph Is eriribodied using 
the helical hinge spring 403 Installed on the.hinge mod- 
ule 40 and a conductive member 404. 

, [0029] The hinge shaft 401 , the hinge cam 402, the 
cpnductiye. member 404, arid the helical hinge spring 

; . 403 are accommodated within a hinge receptor 405 in- 
stalled within the center hinge arm 201. of the sub hous- 
ing 20: One end 401a of the hinge shaft 401 protrudes 
from the hinge receptor and the other end 401b of the 
hingeshaft46l is aconvex portion. A through hole 401c 
Is formed In the hinge shaft 401 along the hinge axis. 

. [0030] The hinge cam 402 Includes a convex portion 
402a and a concave portion 402b. A protrusion 402c is 
;formed on the outer circumference of the hinge cam 
. 402, thereby moving the hinge cam 402 forward and 
backward within the hinge receptor. The hinge cam 402 
is slid by the hinge shaft 401, thereby moving forward 
and backward along the length direction of the hinge re- 
ceptor 405: A through hole 402d is fomned in the hinge 
cam 402 along the hinge axis. 

[0031] The conductive member 404 includes a . con- 
tact portion 404a disposed bet>yeen one end 403b of the 
helical hinge spring 403 and a separation wall of the 
hinge receptor .405 and being in contact with the end 



403b of the helical hinge spring 403, and a center portion 
404b disposed within the helical hinge spring 403 and 
inserted into the through hple462d of the hinge cam 402 
and the through hole 401 c of the hinge shaft 401 . A ter- 

5 . minal 404c of the center portion 404b of the conductive 
terminal 404 has a designated length so.as to protrude 
from the surface of the hinge shaft 401 . The diameter of 
the center portion 404b of the conductive nfiembei- 404 
is smaller than that of the through holes 401 c and 402d. 

10 Therefore, the conductive member 404 is not influenced 
by the straight-line motion of the hinge shaft 401 and the 
hinge cam 402. 

[0032] The helical hinge spring 403 is disposed be- 
tween the hinge shaft 401 and the conductive member 

'5 404. One end 403b of the helical hirige spring 403 is 
always in contact with the contact portidn 404a of the 
conductive member 404, thereby functioning to closely 
adhere the hinge shaft 401 to the hinge cam 402. 
[0033] A plate spring 42 is made of a conductive ma- 

20 terial. The plate spring 42 includes two free terminals, i. 
e., a first free terminal 421 and a second free terminal 
422. The first free terminal 421 of the plate spring 42 is 
bent to be connected to the terminal 404c of the center 
portion 404b of the conductive member 404, and the 

25. second free terminal 422 of the plate spring 42 is con- 
riected to the jDower-feeding portion (not shown). Here- 
in, the first free terminal 421 of the plate spring 42 is 

: closely adhered to the tenninal 404c of the conductive 
member 404 by an elastic force of the plate spring 42. 

30 [0034] When the sub housing is opened.and closed 

A from and intOL trie main housing, the hinge shaft401 is 
•. a bound by one of the side hinge arms 1 1 0^ and the hinge 
cam 402 moves forward and backward over the convex 
portion 401b of the hinge shaft;401. Then, the helical 

55 : hinge spring 403 Is compressed and expanded ;> Fur- 
:f{theri the hinge spring 403 is. maintained to be m^iose 

; r adherence with the contact portion 404a of the conduc- 
tive member 404. Therefore, the helical hinge, spring 
:403 is always electrically connected to the plate spring 

40 42 by the conductive member 404, and is electrically 
connected tp the powerrfeeding portion via the plate 
■ •^■v '. :spring 42. .' " -''r.,- '^y-:-'-'- ^r' ■ 
[0035] Hereinafter, with reference to Figs. 8a to li b, 
the antenna characteristics of the antenna unit using} the 

45 helical hinge spring In accordance with the first embod- 
iment of the present Invention Is described in compari- 
son with the conventional antenna unit. 
[0036] Fig. 8a is a graph showing a radiation pattern 
illMstrating the antenna characteristics of a conventional 

50 antenna unit using a helical antenna at Koreari PCS 
band (1,750— 1 ,870MHz) in an open status of a sub 
housing, and Fig. Bb is a graph showing a radiation pat- 
tern illustrating the antenna characteristics of the con- 
ventional antenna unit using the helical antenna at Ko- 

S5 rean PCS band (1 .750-1, 870MHz) in a closed status 
of the sub housing. : ^ 

[0037] . Fig. 9a is a graph showing a radiation pattern 
iilustrating the antenna characteristics of the antenna 
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unit using the helical hinge spring at Korean PCS band 
(1 .750—1 ,870MHz) in an open status of a sub housing 
in accordance with the first embodiment of the present 
inventiorii and Fig. 9b is a graph showing a radiation pat- 
tern Illustrating the antenna characteristics of the anten- 
na unit using the helical hinge spring at Korean PCS 
band (1,750-1. 870MH2) in a closed status of the sub 
housing in accordance with the first embodiment of the 
present invention. . 

[0038] As shown in Figs. 8a to 9b, a peak gain and a 
gain of a +90 direction of the antenna unit using the hel- 
ical hinge spring of the first embodiment of the present 
invention in the closed status of the sub housing are a 
little lower than those of the conventional antenna unit. 
However, those gains of the antenna unit using the hel- 
ical hinge spring of the first embodiment of the present 
invention in the open status of the sub housing are high- 
er than those of the conventional antenna unit. 
[0039] Fig. 1 0a is a graph showing a radiation pattern 
illustrating the antenna characteristics of the conven- 
tional chip type antenna at BT (Blue Tooth) band 
(2,400— 2,483MHz) in an open status of a sub housing, 
and Fig. 10b is a graph showing, a radiation pattern il- 
lustrating the antenna characteristics of the convention- 
al chip type antenna at BT (Blue Tooth) band. 
(2,400^-2,483MHz) in a closed status of the sub hpus- 
. ing: ■• ^ -:■ ; ■■■ . . ';'■[■:::■'-■' 

; • [0040] . Fig . 1 1 a is a grap h sh owin g a radi ati o n paVie rn 
illustrating the antenna characteristics oir the •antenna 

. unit using the helical, hinge spring at BT (Blue Tooth) 
•-band"(2,400r-2i483MHz) in an open status of a -sub 

- housing In accordance with the first eiribodiment . of the 
present Invention,. and Fig. lib Is a graph showing a ra- 

: .diation pattern illustrating the antennacharacteristjcs.of 

. the antenna. unit using the helical hinge spring at BT 
\ : - (Blue Tooth) band (2,400~2v483MHz) in a closed status 
of the sub housing in accordance with the first embodi- 
- ment of the present inv.entjon. , : - \ 

[0041] As shown In Figs. 10a to 11b, the peak gain 
. and an average gain of the antenna unit using the helical 
hinge spring of the first embodiment of the present in- 

. vention in the open and closed status of the sub housing 
are higher than those of the conventional antenna unit- 

' The helical hinge spring of the present invention has a 
diameter of approximately 4.3mm and a length of ap- 
proximately 9.5mm. Therefore, if the helical hinge spring 
has a greater diameter and length using a bigger hinge 
module, an antenna unit with further improved antenna 
characteristics can be obtained. 

[0042] Additionally, the helical hinge spring of the 
present invention is designed to satisfy the antenna 
characteristics by adjusting the diameter and the length 
of thb helical hinge spring, thereby being used as vari- 
ous kinds of antennas. V 

[0043] Consequently, the antenna unit using helical 
hinge spring of the present invention can be substituted 
for the conventional antenna at Korean PCS band or BT 
(Blue Tooth) band. Therefore, the antenna unit of the 



present invention satisfies the miniaturization of the 
main body of the portable terminal, improves a portable 
function of the portable terminal, and allows more flexi- 
ble designing of an externail appearance of the portable. 
5 terminal. 

[0044] For example, as the hinge module is enlarged 

by the increase of the size of the main body of the ter- 
minal, the length and/or diameter of the helical hinge 
spring may also be increased, thereby improving the an- 

10 tenna gain by the helical hinge spring. 

[0045] As apparent from the above description, ac- 
cording to the present invention, the antenna unit is ob- 
tained using a hinge module, thereby allowing more flex- 
ible designing of an external appearance of the portable 

15 terminal using the antenna and reducing the production 
cost of the antenna. Further, the present invention does 
hot require an internal space for accommodating an ad- 
ditional, antenna, thereby maximizing space utilization 
and satisfying a lightweight trend. Moreover, the anten- 

20 na unit of the present invention can be used as a sup- 
plementary antenna of a dual band terrhinal operated at 
a combined band of PCS, CDMA, AMPS, GSM, GPS, 
BT (blue tooth), and so on, and as a diversity antenna 
: for increasing the data speed of a terminal requiring a 

25 super high-speed data communication such as a HDR. 

[0046] Although the preferred embodiments of the 
^/ :p^^ invention have been disclosed for illustrative 

' ^-purposes, those skilled in the art will appreciate that var- 
ious modifications, additions and substitutions are pos- 

30 . . sible, without departing from the scope and spirit of the 
■ inyention as disclosed in the accompianying claims. 

. ^Claims ■ -'::J:r\r\.:-::^-.r-.:\-:\':':- 

{35 V:>V,> '::v^^ ''':.'^ V: : -V ^ . ' 

' An antenna unit using a helical hinge spring which 
is used in a portable terminal including (A) a main 
V housing, (B) a sub housing, and (C) a hinge module 
;■ fotatably opening and closing the sub housing from 
40 ; • ; and into the nriain housing and including a hinge 

- ; shaft having one end fixedly attached to the main 

- housing and the other end positioned within the sub 
' housing and serving to interconnect the main hous- 
ing arid the sub housing, a hinge cam being slid by 

45 . the hinge shaft and moving forward and backward, 
the helical hinge spring providing a force for closely 
adhering the hinge shaft to the hinge cam, and a 
hjnge housing for accommodating the hinge shaft, 

- .the hinge cam, and the. helical hinge spring, said 
so • . antenna unit comprising: V ; : : ';-; ^ 

■ (a) the helical hinge spring disposed in a direc- 
tion of a hinge axis and serving as a helical an- 
.tehna; and 

55 , ' (b) a conductive member including a contact 

portion disposed between the helical hinge 
spring and the hinge cam and closely adhered 
to the helical hinge spring, and a center portion 
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extending from a center of the contact portion . 
in the direction of the hinge axis and passing 
through the hinge cam and the hinge shaft. 

2. The antenna unit of claim 1, further comprising a 5 
plate spring with a first free terminal connected to 
the conductive member and a second f ree terminal 
connected to a power-feeding portion. 

3. the antenna unit of claim 1 , wherein the hinge shaft io 
comprises a first through hole along the hinge axis 
and the hinge cam comprises a second through 
hole along the hinge axis so that the center portion 

of the conductive member passes through the first 
and second through holes. is 

. 4. The antenna unit of claim 3, wherein the diameter 
of the first and second through holes is greater than 
that of the center portion of the conductive member. . 

20 

5. The antenna unit of claim 1 , wherein a temninal of 
the center portion of the conductive member pro- 
trudes from the hinge shaft. 

6. The antenna unit of claim 2, wherein the first free 25 
terminal of the plate spring is cjosely adhered to a 
terminal of the center portion of the conductive ■ 

. rneniber by an elastic force of the plate spring. 

7. An antenna unit using a heljcal hinge spring which 3p 
: is used iri a ppilable teiTnihai including (A) ai main 

housing, (B) a sub housing, and (C) a hinge recep- 
tor rotatably opening and closing the sub housing 
from and into the main housing and including a 
hinge shaft having one end fixedly attached to the 35 

. . main housing and the other end positioned within . 

. the sub housing and serving to interconnect the 
main housing and the sub housing, a hinge cam be- 

. -ing slid by the hinge shaft and moving fonward and ' 
backward, and the helical hinge spring providing a 40 
force for closely adhering the hinge shaft to. the . 
hinge cam, said antenna unit compnsing:^ . . 

(a) the helical hinge spring disposed in a direc- 
tion of a hinge axis and serving as a helical an- 
tenna; and 

■ (b) a conductive member including a contact 
portiori closely adhered to the helical hinge 
. spring, and a center portion extending from a 
. center of the contact portion in the direction of so 
the hinge axis and passing through the the hel- 
ical hinge spring, the hinge cam and the hinge 
shaft. 



9. The antenna unit of claim 7, wherein the hinge shaft 
comprises a first through hole along the hinge axis 
and the hinge cam comprises a second through 
hole along the hinge axis so that the center portion 
of the conductive member passes through the first 
and second through holes. 

10. The antenna unit of claim 9. wherein the diameter 
of the first and second through holes is greater than 
that of the center portion of the conductive member. 

11. The antenna unit of claim 7, wherein a terminal of 
the center portion of the conductive member pro- 
trudes from the hinge shaft. 

12. The antenna unit of claim 8, wherein the first free 
terminal of the plate spring is closely adhered to a 
terminal of the center portion of the conductive 
meniber by an elastic force of the plate spring. 



The antenna unit of claim 7, further comprising a 
plate spring with a first free terminal connected to 
the conductive member and a second free terminal 
connected to a power-feeding portion. 



55 
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(54) . / Antenna unit using helical hinge sprjng 



(57) ; ■ Disclpsed is an antenna unit using a helical.. 
: hinge spring which is iised for a portable tennina! Includ- 
ing (A) a main housing, (B) a sub housing, and (C) a 
hinge module rotatably opening and cjosing the sub 
housing from and into the main housing and including a 
hinge shatt having one end attached to the main housing 
Btid the other end positioned within the sub housing and 
serving to interconnect the nnain housing and the sub 
housing, a hinge cam being slid by the hinge shaft and 
moving fonward and backward, the helical hinge spring 
for providing a force for closejy adhering the hinge shaft 
to the hinge cam, and a hinge housing for accpmnnpdat- 



; ing the hinge shafts the hinge cam. and the helical hinge 

. spring, the antenna unit comprising: (a) the helical hinge 
spring disposed in a directjon of a hinge axis and serving 
as a helical antenna; (b) aconductive member including 
a contact portion disposed between the helical hinge 
spring and the hinge cani and clpsety aidhered to the 

' helical hinge spring, and a center portion extending from 
a center of the contact portion ih the direction of the 
hinge axis and passing through the hinge cam and the 
hinge shaft; and (c) a plate spring with a tjrst free termi- 
nal connected to the conductive member and a second 

: free terminal cprinected to a power-feeding portion. 
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